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In natural aquatic environments where nutrients generally occur in low concentrations, 4 7 microbes produce many compounds that are costly, but promote survival and reproduction 4 8 not only for themselves but also for neighboring cells 3 . In fact, auxotrophy for amino acids 1 0 2 reads). Knowing that acI Actinobacteria do not grow in pure culture 11 , we now have strong 1 0 3 support that the free-living acI is highly dependent on interactions with other microorganisms. Results from previous co-occurrence studies support the idea that free-living streamlined Trout Bog Lake 14 . For this, we also used MAGs reassembled from this time-series data. The Figure S1 and S2). That is, no strong exclusive correlations can be discerned, either with the 1 1 7 members of TBE6 or MAGs from the time-series, strengthening the hypothesis that acI is 1 1 8 promiscuous in its interactions. genomes (SAGs) 15, 16 , auxotrophies for amino acids and vitamins were observed ( Figure 2A ). However, in the mixed cultures, at least one of the main members in each community was 1 2 7
able to synthesize each of these metabolites, hinting to a high degree of metabolic potentially supplies it to the other community members (see more examples in Figure 2B ). Interactions at the level of amino acids and vitamins have been previously observed and 1 3 2 described in several aquatic study systems 4-6 . Furthermore, one or two members of each the complex natural environment. In this respect, it was interesting that they also formed 1 3 7 cross-domain linkages to two ubiquitous yeasts. We consider this as an indication that these 1 3 8
interactions potentially can cross boundaries to eukaryotic plankton. in addition to the 14 available acI single cell amplified genomes (SAGs) ( Figure S3 ), ~8000 1 4 9 orthologous gene clusters (OGCs) were found. The distribution of gene clusters in the 1 5 0 genomes revealed that ~800 OGCs form the core genome of acI ( Figure S4 and S5). In summary, as is the case for other streamlined free-living aquatic bacteria, acI 1 5 9
Actinobacteria depend on numerous other abundant microorganisms for metabolic handouts. This kind of dependence seems to be non-taxa-specific or promiscuous since no consistent 1 6 1 interaction patterns could be observed. These observations add to the knowledge on the 1 6 2 structure of cooperation and dependencies between free-living aquatic microbes. Mendota and from Trout Bog Lake (metadata reported in Supplementary Table) . In total, 1 7 0 seven plates were set up, two for Northeast basin (Lake Grosse Fuchskuhle) and one for 1 7 1 each of the other lakes (Southwest basin Lake Grosse, Lake Stechlin Lake, Lake Dagow, 16S rRNA gene amplicon sequencing, respectively. The bacterial primers (E. coli positions) were 357wF (5'-CCTACGGGNGGCWGCAG-3') and database of high quality sequences derived from the NCBI database. The output was then 1 8 7
analyzed using an RTL internally developed python program that assigns taxonomic 1 8 8 information to each sequence and then computes and writes the final analysis files. (Beckman Coulter). The selected fragments were then end-repaired, A-tailed, and ligated of 1 9 5
Illumina compatible adapters (IDT, Inc.) using KAPA-Illumina library creation kit (KAPA 1 9 6 biosystems). The prepared sample library was quantified using KAPA Biosystem's next- instrument. The quantified library was then prepared for sequencing on the Illumina HiSeq After reads had been filtered based on their quality scores using sickle (version 1.210) 21 the noise generated by incompleteness, a semi-supervised approach has been chosen. For 2 3 4 this we compute a distance matrix based on the genomes that contain the different OGCs. the genome sets of each cluster were computed and normalized to the smallest genome set. OGCs contained in less than 4 genomes were removed. The obtained distances are then A total of 113 metagenome samples from Trout Bog lake 14 were used in this study. As above, in an abundant and ubiquitous soil bacterium 'Candidatus Udaeobacter copiosus'. Nature Microbiology 2, 16198, doi:10.1038/nmicrobiol.2016.198 (2016) . 
